


Objectives

Define SC’s Major Land Resource Areas
Define soll
Define various soll properties

DIscuss the soll survey/web soll
survey/soilweb

Define soll health




Major Land Resource Areas (MLRA)




Area: 2% of state
Elevation: 1,200-3,554’

Geology
Metamorphic rocks:

granite gneiss, schist

Greenville — Caesar's Head

Soils
loamy
Oconee - Jocassee Falls Edneyvi”e
Saluda




Pleamont

Area: 32% of state
Elevation: 400-1,200’

Spartanburg County; 1933
Site of 15t SES erosion control

Berry Gully - Before

project in the southeastern U.S.

Soils

deep, red, clayey
Cecil, Appling
high shrink-swell
Iredell, Brewback

Geology

Igneous and metamorphic rocks:
granite, gneiss, diabase
Sedimentary rocks:

siltstone (Triassic Basin, Chesterfield)
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Area: 15% of state
Elevation: 200-600’

< F

Geology
Eolian sands

Ancient river deposits
Weathered clays

sandy to fine-loamy
Alpin, Ailey



http://upload.wikimedia.org/wikipedia/en/9/94/WeymouthWoods.wmg.jpg
http://upload.wikimedia.org/wikipedia/en/9/94/WeymouthWoods.wmg.jpg

Area: 50% of state
Elevation: 0-640’

Geology
Marine deposits

River deposits

Soils , S ; ' 2 NG
o -. .“ Dothan{andscape 7"~

sandy to clayey R =R S

well drained to very poorly drained ' L

Dothan (well drained)

Rains (poorly drained)




Medium for plant growth Recycling system for nutrients

and organic wastes
What Is Solil?

Habitat for soil
s organisms
w ( N % \

System for water supply
and purification

Engineering medium




The “ldeal” Soll

Water 25%

Organisms — ‘

10%

Mineral
Particles 45%

5o

Organic Matter 5%
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Roots
10%:

Humus
80%




Soil Forming Factors

topography

climate



http://upload.wikimedia.org/wikipedia/en/c/c5/46276172wDcXkj_fs.jpg
http://upload.wikimedia.org/wikipedia/en/c/c5/46276172wDcXkj_fs.jpg




Master

O horizon (organic)

— predominantly organic matter
(litter and humus)

A horizon (mineral)

— zone of organic matter
accumulation (topsoil)

E horizon (mineral)

— zone of eluviation (loss of clay,
Fe, Al)

B horizon (mineral)

— zone of accumulation (clay, Fe,
Al, CaCOg, salts...) -- subsaoil

— forms below O, A, or E horizon
C horizon (mineral)

— little or no pedogenic alteration,
unconsolidated parent material,
soft bedrock

R horizon (rock)
— hard, continuous bedrock

Horizons

O (humus or organic
A (topsoil)

E (eluviated horizon)

B (subsoil)

C (parent material)

R (bedrock)






Soll Texture
Soll Texture = % Sand, Silt, & Clay

« Soll texture Is the single most important physical

property of the soil. Knowing the soil texture

alone will provide information about:
— water and nutrient holding capacity
— water movement

— soll mechanics

— suitability/potentials for many ag and non-ag uses

* homes, nitrate leaching, P Index, septic suitability,
stormwater runoff,.....

Terry Cooper, Univ. of Minnesota



Sand
0.05mm-2 mm

Visible without microscope
Feels gritty

Sand grains usually quartz if sand
looks white or many minerals if sand
looks brown

Some sands in soil will be brown,
yellow, or red because of Fe and/or Al
oxide coatings

Considered non-cohesive

— does not stick together in a mass
unless it is very wet

Low specific surface area

Sand has less nutrients for plants
than silt and clay

Voids between sand particles promote
free drainage and entry of air

Holds little water and is prone to
drought

Terry Cooper, Univ. of Minnesota
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Silt

0.002 mm - 0.05 mm
Not visible without microscope
Floury feel

— smooth like silly putty

Quartz often dominant mineral in silt since
other minerals have weathered away

Wet silt does not exhibit stickiness,
plasticity, malleability

Smaller particles retain more water for
plants and have slower drainage than
sand

Easily washed away by flowing water
— highly erosive
Holds more plant nutrients than sand
Silt trivia
— Yellow River in China gets its name from
the erosion of loess, a high silt material

Terry Cooper, Univ. of Minnesota



Clay

< 0.002 mm
Flat plates or tiny flakes
Small clay particles are colloids

— if suspended in water will not settle
Large surface area

— spoonful will cover a football field
Wet clay is very sticky and plastic
Easily formed into long ribbons

Pores spaces are very small and
convoluted

— movement of water and air very slow
Water holding capacity

— tremendous capacity to adsorb water; not
all available for plants

Shrink swell

— none to considerable depending on the
type of clay

Soil strength and shrink/swell affects
buildings, roads, and foundations

Chemical adsorption is large
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Terry Cooper, Univ. of Minnesota



Soill Textural Classes -- USDA

Combinations of sand, silt, and clay
1. sand

loamy sand

sandy loam

loam

silt loam

silt

sandy clay loam

clay loam

. Silty clay loam

10 sandy clay

11.clay \
12.silty clay R R
Percent sand
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Texture
Flowchart

Texturlng soil by the "Feel" method.
e ‘,!\,
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WA

LOAMY

SAND

[Start)

Place approximately 25 g soil in palm.
Acdd waler dropwise and knead 1he $oi
to break down all aggregates, Soil is
at the proper consistency when

plastic and moldable, like moist putty. ~ soak up water

Add dry soil to

\/

Does soil rermainina
ball when squeezed?

Place ball of soil between thumb and forefinger

It upward into a ribbon. Form a ribbon of uniform
thickness and wicth. Allow the ritbon to emerge
and extend over the forelinger, breaking from its

gently pushing the soil with the thumb, squeezing

own weight,

N N
NO Does soil form a ribbon? ]

YES
Does soil make a l Does soil meke a I Does scil makea
weak ribbon less —~ 5 mecium ribbon No Y strong ribbon 2 ia.
than |inch tong 1-2 inchslong or longer belcre
belore breaking? befcre breaking? breaking?

N © s

Excessively wet a small pinch of soil in palm and rub with forefinger

1
Y ] Y
Does soil Does =oil Does soil
feel very feel very feel very
Ay s gritty? gritty? gritty?
A YES ‘
YES
LOAM I
NO NO
Does soil Does soil Does soil
feel very feel very feol very
smooth? smooth? smooth?
Yes YeS YES '
NO NO NO
Neither grittiness Neither grittiness Neither grittiness
nor smoothness nor smoothness nor smoothness
predominates predominates predominates
YES

CLAY







Soll Color

* Most easily determined soil property

* Important characteristic in separating soll
horizons

~ Color charts




Munsell Notation

Universal standard for soil color.

Number and letter symbols represents the Hue.

Hue represents the dominant color of the soil
Notation is at the top right of the color book
Y=Yallow, R=Red, G=Green, B=Blue,

The number before the slash is the Value.

» Lightness of a color. O=pure black;
8=pure white.
= Notation at left side of color book.

The number after the slash is the Chroma.

» |ntensity of a color. 1=less intense; 8=most intense.
= Notation at bottom of color book.
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MUNSELL®* SOIL COLOR CHART 7.5YR
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Why Is Color Important?

* |nfer soil characteristics such as:
— drainage class
—_ organic matter content

— provenance of soil (where it came
from)

« Color is affected by:

— organic matter content

 the higher the organic matter content,
the darker the soill

— oxidation/reduction state of the soil

» presence of Fe — orange, red, yellow,
brown

» absence of Fe — gray







What 1s Solil Structure?

« arrangement of soll
particles into aggregates

 Individual units are
called a PEDS (Latin,
earth)

* Influences
— water movement
— aeration
— porosity

important indicator of soil health



Soil Structure Types

Granular
' -

Blocky
(Subangular) (Angular)

@

Prismatic Columnar
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THE
TwELVE ORDERS

OF
Soi. TAxoNOoMY

Soil Taxonomy is the basic
system of soil classification

for making and interpreting soil
surveys.

Why Classify?

- Show relationships

- Remember properties

- Establish groups for various
purposes and uses

- Develop new knowledge and
relationships

- Communication for the
discipline of soil science



Soll Orders in South Carolina

* Entisols — little development, usually A-C horizons

* Inceptisols — little more development, Bw horizons

» Alfisols — argillic/kandic horizon (Bt) less than 2 m, base saturation is > 35%
« Ultisols — argillic/kandic horizon (Bt) less than 2 m, base saturation is < 35%
* Mollisols — dark, high organic matter, high native fertility

» Spodosols — spodic horizon (Bhs), high in subsoil Fe/Al and/or humus

* Histosols — organic soils

Inceptisols
SR

feet

Edneyville

Ultisols

Spodosols

*Coastal Plain *Great Smoky NP



Soil Orders




_

Il SURVE

&
_—
e




Soil Mapping or Surveying

Soil mapping is a method to inventory the different
types of soils in a survey area.

S EIL WSiSe- Soil Survey of
o Newberry County,
| ==w=="  South Carolina

CENTENNILL




wiie= Soil Survey of
: e Newberry County,
e == South Carolina
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Web Soil Survey

http://websoilsurvey.nrcs.usda.gov

ml“ ' W “
USDA-»’!. ”_T i 1

* Wed-based version of the soll survey

 All SC counties are available, as well as
most counties In the nation



Web Soil Survey
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Quick Navigation
Address

State and County

Soil Survey Area

Latitude and Longitude
PLSS (Section, Township, Range)
Bureau of Land Management

Department of Defense

Forest Service

National Park Service

Hydrologic Unit




Area of Interest
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Contact Us | Download Soils Data | Archived Soil Surveys ‘ Soil Survey Status ‘ Glossary | Preferences | Link | Logout I Help | A | A ] A

Area of Interest (AOI) Soil Map Soil Data Explorer Shopping Cart (Free)

Search Y Area of Interest Interactive Map
Area of Interest Ny g‘%’ﬂl@l&lﬁlJﬂﬁl ﬁl@lﬁé
Open All| cClose Al View Extent [ Contiguous U.S. _| Sc_alel |m.,l to scale) _|
Clear AOII
AOI Information @®@
Name

Map Unit Symbols & yse Soil Survey Area Map
Unit Symbols
" Use National Map Unit
Symbols

Area (acres) 339.2
Soil Data Available from Web Soil Survey @@
York County, South Carolina (SC091)

Spatial Data Version 3, Sep 29, 2011

Tabular Data Version 8, Sep 29, 2011

Clear AOII




Soil Map/Soil Descriptions
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Contact Us ‘ Download Soils Data | Archived Soil Surveys ’ Soil Survey Status ‘ Glossary | Preferences | Link ’ Logout | Help

Area of Interest (AOI) Soil Data Explorer

bl {0 st | i | /20232

Search
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York County, South Carolina (SC091) ® = /
Map Unit Map Unit Name Acres Percent of \
Symbol in AOI AOI

ArA Armenia loam, 0 to 34.7 10.2%

2 percent slopes,
occasionally flooded

BbA Brewback fine 94.3 27.8%
sandy loam, 0 to 2
percent slopes

BbB Brewback fine 132.9 39.2%
sandy loam, 2to 6
percent slopes

CeB2 Cecil sandy clay 0.2 0.1%
loam, 2 to 6 percent
slopes, moderately
eroded

CfC3 Cecil clay loam, 6 to 37 1.1%

10 percent slopes,
severely eroded




Suitability Ratings

LR JER R

SIVICE w—

=
Intro to Suitabilities and Soil Properties and
Soils Limitations for Use Qualities

Search

View Soil Information By Use: | All Uses

Suitabilities and Limitations Ratings

Open AII| Close AII| @

Building Site Development @D
Construction Materials @D
Disaster Recovery Planning @D
Land Classifications @D®
Land Management @D®
Military Operations @D
Recreational Development @D
Sanitary Facilities @D
Vegetative Productivity @D
Waste Management @D®

Water Management @D

. 1754ft |




Suitability Ratings
e Rk
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Contact Us | Download Soils Data | Archived Soil Surveys ‘ Soil Survey Status ’ Glossary | Preferences ‘ Link | Logout | Help

Area of Interest (AOI) Soil Map Soil Data Explorer

k2
Intro to Suitabilities and Soil Properties and
Soils Limitations for Use Qualities

Search am Map — Lawns, Landscaping, and Golf Fairways (2]

Suitabilities and Limitations Ratings ) l@ gﬂ@l&lﬁ_lﬂﬁ &l 5ca|e| | (not to scale) =] E H @

Open AII| Close AIII @ g St B o

View Soil Information By Use:|AII Uses

Building Site Development @3
Corrosion of Concrete

Corrosion of Steel
Dwellings With Basements
Dwellings Without Basements

Lawns, Landscaping, and Golf Fairways
View Descriptionl I View Ratingl

View Options @®

Map M

Table ¥

M component Breakdown
and Rating Reasons

V' Numeric Values




Suitability Ratings
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Description

Thiz inferpretation rabes solis for Fer use 0 estabikshing and mesirtainig burd for
lwms and goif fairways and omamenial rees and shnibs for residental or
commercial landscaping. Lawms and landscaping requine solls on which turf and
cmamental trees and shrulbs can be establshed and maintined. Goff falrways ans
subject o heayy foot trafMic and some Bght vehicuiar trefic. Cuing orfiling may be
reqained.

The rings anc based on the use of 50l material at the ske, which may have been
altered by some land smocihing. Imigation may or may not be needed and i not a
crilerion I raing. The rmatings are based on the soll properties that a®ect plant
grow and trafficabilty a%er wepetalion s esiablished. The propertes fat affect
plani growd ane reaction; depéh o 2 waier table; pondng; depth io bedock or a
cemented par; the avaliable waker capscy in the upper 40 Inches: the content of
sals, sodium, or caicium carbonate; and suifidc matensis. The properses that
affect icabiity ane ficoding, dept 1o a water abie, ponding, siope, sioniness,
and Fe= amount of sand, clay, or organic matier in the suface lyyer. The sulshility
of the soll for traps, f=es, roughs, and greens |s mot corsidensd In B adngs.

Hot corsidensd In Te ralings, but Important in evakuating & ske, ane the iocafion
and accessibiEy of e anea, the sz and shape of the area and s soznic qualty,
wepetation, acress 1o water, pofential water impoundment sites, and access o
pubic sewer lines. Scils St ane subject io fiooding are limEed by the duration and
Intersiy of Sooding and e season wihen fooding ooCurs. In planning for lawns,
landscaping, or golf tainsays, onsie assessment of e height, duration, iRtensity,
and frequency of fliooding Is essential,

The rafings ane both verbal and numerical. Rating ciass berms indicats the: extent
o which e sods are Imited by al of the: soll feakures that afect the spedfied use.
"ot limied” iIndcates Tt the soll has featunes at are very favorabie for the
spectied use. Good perfoarmance and very low mainbenance an be expected.
"Somewhat limited” indicates Tt the soll has features Bat ane moderately
favorabie for the spacifiad use. The ImEadons can be overcome or minimized by
special planning, design, oF Instaliadon. Fair performance and modarais
maintanance can be sxpactsd. "Jery limhesd” indicates that the soil has one o mone
faatunes thatane urtssoratie for S spactfiad use. The ImSations ganarally canmot
b ovarcome without major soll reciamation, spacial design, o axpansie
Instalabion procedures. Poor perforance and high maintenance can b eypacied

Humerical ratings indicaie e severiy of indhvidusl Imitations. The ratings: are
shown as decimal fractions. ranging from 0.01 &o 1.00. They ndicate gradations
betwesn S point at which 2 soll feature Fas the greatest pegatve impact on the
use {100 and the point at wihich e soll f=abure B nota Beitaion (0000

The= map unit comporsnts Bsied for sach map unit in e scoompanying Summany
by Kitap Unk bbie In 'Wish Soll Surey or the Aggregation Report in Soll Dats Viewsr
ane determinsd by Se aggregation method chosen. SN aggregaied ratng cass is
shown for sach map unit. The componenis Isted for sach map wnitare only thoss
that Favee e same rating cless as lsisd for the map unit. The pement composition
of each component in a particular map unit ks presented o feip T user beter
undersiand the perreniage of each map unit that s the ming presented.



Component names are

linked to their details on
I e the CA Soil Resource page.

Use the "back™ arrow to

return to the main view.

Set the desired GPS
accuracy with the slider,
and click "Done" to
return to the main view.
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/ Battle Starts Here




What 1s Soil Health?

* Once referred to as soll quality

 Defined as how well a soil does what we
want it to do

— Bountiful crops and forests

— Productive grazing lands '
— Clean air and water
— Diverse wildlife |
— Beautiful landscapes |




Four Basic Soil Health
Principles

Use plant diversity to increase diversity in
the soll

Manage soils more by disturbing them less

Keep plants growing throughout the year
to feed the soll

Keep the soil covered as much as possible



What's Critical about Soll
Health Now?

* World population projected to increase to
>9 billion by 2050

« Between 1982-2007, 14 million acres of
prime farmland in the US were lost to
development

* Improving soil health is the key to long-
term, sustainable agricultural production



What Are the Benefits of a
Healthy Soil?

* Healthy soll holds more water (and loses
less water to runoff and evaporation)

* Organic matter builds as tillage declines
and plants and residue cover the soll

* Organic matter holds 18-20 times Its
weight in water and recycles nutrients for
plants to use



What Are the Benefits of a
Healthy Soil?

* One percent of organic matter in the top
six inches of soil would hold approximately
27,000 gallons of water per acre!

* Most farmers can increase their soll
organic matter in 3 to 10 years If they are
motivated about adopting conservation
practices to achieve this goal.
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